SUMMARY:
The 
INTRODUCTION
Various plant lectins induce proliferation and differentiation of resting lymphocytes. For instance, pokeweed mitogen stimulates human B lymphocytes to differentiate antibody-producing cells by the aid of helper T cells and macrophages (Friedman, Breard and Chess, 1976; Fauci and Pratt, 1976) . Concanavalin A (Con A) serves as an agent inducing a population of suppressor T cells capable of inhibiting humoral or cell-mediated immune response (Rich and Pierce, 1973; Hunninghake and Fauci, 1978; Peary and Pierce, 1974) . Con A also generates cytotoxic effector cells in human and murine systems (Hunninghake and Fauci, 1977; Falkoff and Dutton, 1977) . Studies on lymphocyte activation by plant lectins thus offer models for analyzing the sequence of events that take place in courses of immune responses. (Hunninghake et al., 1977; Bevan et al., 1975) . Effect of N-acetyl-D-galactosamine on the Expression of Cvtotoxic Activity Induced by PHA Several authors (Hunninghake et al., 1977; Bevan et al., 1975) have suggested that PHA can function to aid the effector-target cell contact necessary for expression of their cytotoxicity. It is likely that PHA bound to PMC was carried over to cytotoxic assay as an agglutinating agent. To test this, human PMC cultured with various doses of PHA were treated with N-acetyl-D-galactosamine before the cytotoxic assay to remove cell-bound PHA (Fig. 2) . The cytotoxic activities were significantly reduced by the treatment with N-acetyl-D-galactosamine. Next, we examined the possibility that PHA-induced cytotoxic cells were T lymphocytes.
Effect of Lymphocyte Separation by E-rosette Sedimentation on PHA-Induced Cytotoxic Activity
Human PMC were separated into E-rosetting and non-E-rosetting fractions. Effect of Phagocytic Cell Depletion on CTL Induction by PHA Next, the effect of phagocytic cell depletion on CTL induction by PHA was examined directly. Human PMC were treated with carbonyl iron and cultured with PHA. The results are shown in Fig. 3 . Phagocytic cell depletion did not affect the CTL induction.
No Enhancing Effect o f Interferon Either on the CTL Induction by PHA or on the Expression of Their Activity
It has been shown that addition of interferon augment the cytotoxic action of NK cells (Djeu et al., 1979; Trinchieri, Santoli and Koprowski , 1978) . So the effects of interferon addition on the CTL induction by PHA and on the expression of cytotoxic activity were studied. First, various doses of human leukocyte interferon were added to the culture of human PMC with PHA. A murine L cell interferon served as control. The data shown in Table II do not indicate any significant effect of interferon. Secondly, various doses of human leukocyte interferon were added to the cytotoxic assay of either PHA-induced killer T cells or NK cells. Namalva and BALL-1 cells were used as target cells (Table III) . Significant augmentation of the NK-cell activity was observed with 500 U/ml or higher concentrations of human leukocyte interferon. On the other hand, cytotoxic activity of PMC induced by PHA was not enhanced by human leukocyte interferon. 
DISCUSSION
Our results indicate that a cytotoxic activity can be induced in human PMC culture by the addition of PHA. The presence of PHA is essential not only for induction of the cytotoxic activity in FMC culture, but also for the expression of their activities. PMC cultured without PHA contained no significant cytotoxic activity even though PHA was added to the assay system. When PHA was added to the culture, the activity was not detected until 48 hr after culture initiation and reached a peak in 72 hr (Fig. 1) . When PMC cultured with PHA were treated with N-acetyl-D-galactosamine before the assay, a significant reduction of the activity was observed (Fig. 2) . Although PMC cultured with PHA were washed, some PHA bound to the cells must have been carried over to the cytotoxic assay. Many investigators suggested that PHA acts as an agglutinin serving for close effector-target cell contact (Hunninghake et al., 1977; Bevan et al., 1975) . Our observation is in agreement with these results.
Although Falkoff et al. (1977) failed to detect any cytotoxic cells in murine spleen cells activated by PHA, our results and the following results show that PHA can induce cytotoxic cells. Holm et al. (1967) demonstrated that human lymphocytes expressed a cytotoxic action when co-cultured with Chang liver cells as a target in the presence of PHA. Asherson et al. (1973) showed that murine spleen cells cultured with PHA for 3 days could lyse the target cells.
Such a marked cytotoxic activity of PMC fractionated by E-rosette sedimentation indicates that the effector cells are T lymphocytes (Table I) .
Macrophage depletion by the carbonyl iron treatment did not alter the killer inducibility (Fig. 3) 
